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Intraoperative Patient-to-Healthcare-Worker Transmission of Invasive Group A Streptococcal Infection
Group A Streptococcus (GAS) bacteria cause a variety of infections, including necrotizing soft-tissue infections. While transmission of GAS from an infected patient to a healthcare worker (HCW) has been reported, most episodes result in pharyngitis or asymptomatic colonization. Healthcare-associated GAS transmission resulting in invasive infection has rarely been described. At our institution, following surgical debridement of a patient with GAS necrotizing fasciitis, 2 HCWs developed GAS infection, including 1 case of necrotizing fasciitis with associated toxic shock syndrome (TSS). We describe the resultant investigation and identification of suspected routes of transmission in this rare yet serious event.
In June 2009, an extensive debridement of both lower extremities was performed on a 55-year-old patient with necrotizing fasciitis and myonecrosis following blunt injury (day 1), as reported previously. 1 The patient presented with septic shock and required urgent operative debridement and hip disarticulation. Blood and wound cultures grew Streptococcus pyogenes. Despite aggressive debridement and initiation of broad-spectrum antibiotics and intravenous immunoglobulin, the patient died on hospital day 10. On day 3, surgeon A, a participant in the debridement, developed a sore throat and was diagnosed with GAS pharyngitis by rapid streptococcal antigen testing. A throat culture sample was not obtained. Her symptoms resolved with oral antibiotic treatment.
On day 8, surgeon B, who assisted with the disarticulation of the index patient's left hip, developed malaise, subjective fever, and chills, as reported previously. 1 The following day, erythema and edema of the right foot and thigh ensued. Physical examination was notable for extensive tinea pedis. He was admitted to receive intravenous antibiotics, fluid hydration, and monitoring. Despite this therapy, clinical deterioration with development of TSS occurred, which necessitated transfer to the intensive care unit, inotropic support, and intravenous immunoglobulin administration. The patient's lower-extremity erythema progressed, and operative debridement was performed within 72 hours of admission. Intraoperative findings were consistent with necrotizing fasciitis. Blood cultures grew S. pyogenes. Following repeated debridement procedures, a course of intravenous antibiotics, and supportive care, surgeon B gradually recovered and was discharged after 12 days.
Following identification of the 2 secondary GAS cases, a formal event analysis was performed that included epidemiologic evaluation of the index patient, all HCWs involved with the patient's care, and all patients who had contact with the infected HCWs. Intraoperative infection-control practices were reviewed. Pharyngeal specimens were collected for GAS culture from all HCWs involved with the index patient's initial and subsequent surgical procedures. Rectal swab samples were not collected.
Evaluation of infection-control practices in the operating room (OR) revealed reported usage of personal protective equipment, including caps, masks, and gowns, at all times during the procedure. Shoe covers and/or specific OR shoes were used, but impervious boot covers were not worn by surgeon B. Additionally, surgeon A noted a loose fit to her surgical mask and did not wear eye protection while utilizing electrocautery, surgical saws, and pulsatile lavage. There was gross contamination through the surgical gowns of the clothing of surgeons A and B, with delayed removal of soiled attire. Surgeon B also noted soaking of his socks with blood and body fluid. Easy access to replacement scrubs and shower facilities was not readily available. Both HCWs wore contaminated clothing after the procedure had concluded.
Twenty-eight HCWs who had contact with the index patient during the initial and subsequent surgical debridement procedures were screened for GAS. Only the 2 HCWs described had evidence of colonization or infection. The GAS strains from the index patient and surgeon B were identical by pulse field gel electrophoresis. Because a throat culture sample was not obtained for surgeon A, no isolate was available for molecular testing. Prior to the development of his symptoms, surgeon B performed surgery on 5 patients. All of these patients were followed, and none developed a subsequent GAS infection.
Patient-to-HCW transmission of invasive GAS is a rare but potentially serious event (Table 1) . [2] [3] [4] [5] [6] [7] [8] [9] Most reported instances have resulted in asymptomatic pharyngeal colonization or pharyngitis in the affected HCWs. Nosocomial patient-to-HCW GAS transmission resulting in invasive soft-tissue infection has rarely been reported. Often, such cases occur after exposure to a patient with a substantial disease burden (eg, extensive necrotizing soft-tissue infection).
The case of invasive GAS soft-tissue infection and TSS described here may have resulted from gross contamination of surgeon B's clothing and shoes, from where tinea pedis may have served as a portal of entry. However, the delay from exposure to symptom onset (8 days) could indicate an initial colonization of surgeon B's oropharynx, with delayed transmission to his feet. As a result of these findings, intraoperative adherence to standard precautions was emphasized, including the importance of appropriately fitted masks, the use of eye protection, and removal of soiled attire as soon as can safely be performed. In addition, replacement scrub attire was made readily available to OR personnel. While some have suggested alterations to personal-protective-equipment recommendations for the care of patients with suspected GAS necrotizing Contamination of surgical attire during debridement; presence of tinea pedis on affected extremity skin infections (eg, a switch from surgical masks to N95 particulate respirators), 3 it is unclear whether such measures would have prevented the transmission in our cluster.
While guidelines exist regarding the prevention of GAS transmission from an infected or colonized HCW to patients, 10 less is described regarding transmission of invasive GAS infection to HCWs from infected patients. This case serves as a reminder of the importance of the adherence to standard precautions, including the removal of contaminated clothing as soon as possible after exposure and the cleaning of contaminated skin, and of the value of designing systems that facilitate these actions.
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